Introduction and literature review {#Sec1}
==================================

To increase the precision of estimators for population mean of the study variable under double sampling design, a lot of works have been done in the field of sample survey and when the study variable is strongly connected with the auxiliary variables the precision of the estimators can be more and more. Using the knowledge of the auxiliary variables several authors have proposed different estimation technique for finite population mean of the study variable, Sukhatme ([@CR17]), have developed a general ratio-type estimator. Chand ([@CR2]), have suggested two chain ratio-type estimators to estimate the population mean using two auxiliary variables (Kiregyera [@CR7], [@CR8]; Srivnstava et al. [@CR16]; Bahl and Tuteja [@CR1]; Srivastava [@CR15]; Cochran [@CR3]; Singh et al. [@CR14], [@CR12], [@CR13]; Dash and Mishra [@CR4]; Singh and Choudhury [@CR10]; Khare et al. [@CR6]; Khare and Rehman [@CR5]) etc.
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                \begin{document}$$ i = \left\{ {1,2,3, \ldots ,N} \right\} $$\end{document}$ is defined on a finite population *U*.
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                \begin{document}$$ \rho_{yx} $$\end{document}$ be the correlation coefficient between *x* and *y*.
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                \begin{document}$$ \bar{x} = \left( {{1 \mathord{\left/ {\vphantom {1 n}} \right. \kern-0pt} n}} \right)\sum\nolimits_{i = 1}^{n} {x_{i} } $$\end{document}$ be the corresponding unbiased sample means of the study as well as auxiliary variable respectively.
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                \begin{document}$$ b_{yx} = \frac{{s_{yx} }}{{s_{x}^{2} }} $$\end{document}$ is the corresponding sample regression coefficient *y* on *x* based on a sample of size *n*. Also $\documentclass[12pt]{minimal}
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The usual unbiased estimator to estimate the population mean of the study variable is$$\documentclass[12pt]{minimal}
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The usual ratio and regression estimators in two phase sampling and their mean square error are, given as follows$$\documentclass[12pt]{minimal}
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The mean squared error and variance are given below$$\documentclass[12pt]{minimal}
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Chand ([@CR2]), proposed the following chain ratio-type estimator in double sampling by incorporating the knowledge of two auxiliary variables, the suggested estimator is, given by$$\documentclass[12pt]{minimal}
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The mean square error of the suggested estimator is, given as$$\documentclass[12pt]{minimal}
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Kiregyera ([@CR8]), suggested the following chain-type exponential estimators in two phase sampling, the suggested estimators are given as$$\documentclass[12pt]{minimal}
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The mean square errors of the suggested estimators, up to first order of approximation are, given as follows$$\documentclass[12pt]{minimal}
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Searls ([@CR9]), proposed an estimation procedure for population mean using known knowledge of the coefficient of variation of the auxiliary variable$$\documentclass[12pt]{minimal}
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Khare and Rehman ([@CR5]), have proposed improved chain type estimators for population mean using auxiliary information, the suggested estimators are given by$$\documentclass[12pt]{minimal}
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The mean square errors of the suggested estimators, are, given by$$\documentclass[12pt]{minimal}
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Singh et al. ([@CR11]), recommended a class of exponential chain ratio-product type estimator for estimating population mean using two auxiliary variables, as$$\documentclass[12pt]{minimal}
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The minimum mean square error of the suggested estimator is given as follows$$\documentclass[12pt]{minimal}
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The proposed estimator {#Sec2}
======================
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Under the given probability sampling, we have proposed a chain-ratio-type exponential estimator for finite population mean of the study variable *y*, given by$$\documentclass[12pt]{minimal}
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To obtain the properties of the proposed estimator we define the following relative error terms and their expectations.
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Equation ([21](#Equ21){ref-type=""}) can be further simplified as given by$$\documentclass[12pt]{minimal}
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On squaring and taking expectation on both sides of ([24](#Equ24){ref-type=""}), we get mean square error up to first order of approximation, given as$$\documentclass[12pt]{minimal}
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Efficiency comparison {#Sec3}
=====================
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Numerical study {#Sec4}
===============

To verify the theoretical conditions under the efficiency comparison numerically, we have taken a real data set from the literature. The description and the necessary data statistics of the data is, given below.

For percent relative efficiency we use the following formula.$$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$ PRE = \left[ {\frac{{Var\left( {\bar{y}_{0} } \right)}}{{MSE\left( {\bar{y}_{j} } \right)}}} \right] * 100, $$\end{document}$$for *j* = 1, 2, 3, 4, 5, 6, 7, 8 and *m*.

Population {#Sec5}
----------

The data from the population of 100 records of resale of homes from February 15 to April 30, 1993 from the files maintained by the Albuquerque Board of realtors on selling price (\$) as a study variable *y* square feet of living space as an auxiliary variable *x* and annual taxes (\$) as an additional variable *z* have been taken. The numerical values of the parameters of the population are given as.$$\documentclass[12pt]{minimal}
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Conclusion {#Sec6}
==========

On the basis of mean square errors and the percent relative efficiencies of the estimators as shown in Tables [1](#Tab1){ref-type="table"} and [2](#Tab2){ref-type="table"}, it has been observed that the performance of the proposed estimator is better than the other relevant existing estimators discussed in the literature of survey sampling, which reveals the usefulness of suggested method in practice and would work very well in practical surveys.Table 1Mean square errors (*MSE's*) of the estimatorsEstimatorsMean squared errors (MSE's)n′ = 60, n = 30n′ = 65, n = 35n′ = 70, n = 40$\documentclass[12pt]{minimal}
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